T hanks to technological advances, field biology has progressed beyond nets and collecting jars. Today's hightech gadgetry-satellites, ocean research buoys, and remotely operated soil probes, for example-allows scientists to obtain streams of environmental monitoring data at a pace never before possible. Such observation systems offer much promise for monitoring ecosystem change and, therefore, for improving our ability to predict the consequences of natural and anthropogenic events. Yet while Congress is generally supportive of environmental observation systems, appropriators want a closer look at budget and utilization plans before doling out the funds.
This summer, the Senate Appropriations Committee acknowledged the need for and potential uses of an integrated ocean observation system that would build upon the several regional observation systems already in operation. The committee stated, "The Nation needs substantially better information on the current and future state of the ocean and its role in environmental change. Adequate predictive capability is a prerequisite to the development of sound policies at the national and regional level, policies ranging from maritime commerce to public health, from fisheries to safety of life and property, from climate change to national security." The Senate showed enthusiasm for the more-established realm of ocean observing systems, but they denied funding for the National Science Foundation's large-scale observation system, the National Ecological Observatory Network (NEON). NEON would establish observatories across the continent that would continually monitor the environment at all spatial and temporal scales, covering all levels of biological organization. The Senate appropriators cited the lack of information on the full NEON concept and cost estimates as a deterrent to funding.
Much of the appropriators' hesitation in funding large-scale observation systems may come from their experience with environmental satellite programs, where they have seen that managing and using the large datasets that NEON and ocean observatories will produce is not a simple matter. Data management has become a major issue for the National Oceanic and Atmospheric Administration (NOAA), which is responsible for processing raw environmental satellite data into products such as maps and charts, as well as archiving and managing data from research satellites. Testifying before the House Science Committee, NOAA administrator Conrad Lautenbacher attributed the increased pressure on NOAA's data management systems to "improvements in satellite instrumentation, and the growth of a more sophisticated and knowledgeable user community." Thus, even with congressional backing of the concept of environmental observation systems, funding for largescale observatory initiatives may be held to a higher standard than many other programs when it comes to having a plan and complete budget in place. As Rep. Vernon Ehlers (R-MI) points out, "Getting our money's worth is not simply contingent on a satellite being successfully launched and data being beamed down. The key factor is using the data."
Congress is not alone in questioning the capacity of the scientific community to use these large data sets effectively. The Public Policy Committee of the American Society of Limnology and Oceanography (ASLO) recently told the US Commission on Ocean Policy that "scientists now collecting these large volumes of data do not have methods to turn the fire-hose volume of incoming data into a useful information stream." The ASLO committee voiced its support for a potential solution to the problem: synthesis programs to analyze large, long-term data sets, with the goal of producing peer-reviewed overview papers. The committee added that such programs "would not only support data synthesis but would also aid in identifying 'data gaps' in the data sets."
The need to build this sort of capacity is echoed in NSF's draft "10-year Agenda for Environmental Research and Education" (ERE). In constructing their recommendations for building capacity in the environmental sciences, the ERE committee discussed the need for scientists to broaden their data analysis skills beyond those typically honed for their particular discipline. One major issue that scientists who utilize data from large-scale observation systems must face, according to committee member Mary Jane Perry of the University of Maine, is the need to improve methods in spatiotemporal statistical analysis and tools for visualizing geospatial data. Perry also suggested that "interdisciplinary training programs, perhaps modeled after the IGERT program or intensive summer institutes, may be important vehicles for introducing other scientific communities to the data sets."
However the scientific community decides to address these issues, it is clear that observation systems offer both a promise and a curse. In the words of House Science Committee member Mark Udall (R-CO), "The good news is that we have a lot of data. On the other hand, the bad news is we have a lot of data." ❑ Adrienne Froelich is the AIBS director of public policy. She can be contacted at afroelich@aibs.org.
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